Summary. Different radioimmunoassays of testosterone (T) dehydroepiandrosterone (DHA) and 5 a-dihydrotestosterone (5 a-DHT) were investigated for ram plasma.
The aim of this paper is not only to establish the vaiidity of radioimmunoassay of testosterone (T), dehydroepiandrosterone (DHA) and dihydrotestosterone (5 «-DHT) in ram plasma but also to simplify the radioimmunoassay of these steroids without loss of quality.
Material and methods.
Materials.
Animals. -Fourteen Ile-de-France and 4 Prealpes du Sud rams born during the breeding season were used in this study. One jugular blood sample (5 ml) was collected every week from birth to 17 months of age. Plasma was separated by centrifugation and stored at -20 °C until assay.
Glassware. -All non-graduated glassware was heated at -I-300 °C for a period of at least 4 hrs. Conical glass tubes were siliconized with an aqueous suspension of silicone (2 p. 100) and then dried at + 200 °C for 2 hrs.
Solvents. -Analytical grade solvents were used throughout for radioimmunoassay. For gas chromatography, solvents were purified as described by Attal (1970) .
Celite. - Steroids. -Recrystallised steroids were used to prepare standard solutions (100 yg/ml) in redistilled methanol or ethanol * . These standard solutions were changed every 4 months. Tritium-labelled steroids from the Radiochemical Centre (Amersham, UK) were diluted to 5 [1.Ci/ml in benzene-ethanol (9 v/1 v) and stored at -I-4 !C. The The standard curves were constructed using duplicate or triplicate 0.1 ml aliquots of various solutions of standard steroids in buffer (5 to 1 000 pg/0.1 ml).
To each tube were successively added 10 000 d.p.m. of tritiated steroid in 0.1 ml of buffer, and 0.1 ml of the antiserum diluted in buffer containing rabbit y-globulins.
After vortex mixing, tubes were left for 3 hrs at + 4 !C. These conditions were optimal for binding (Guignard, 1972) .
Bound and free fractions separation.
Dextran charcoal method for 5 a-DHT assay : At the end of incubation, 1 ml of dextran (25 mg/100 ml) and charcoal (250 mg/100 ml) in buffer were added to each tube ; 15 min. later, the charcoal was separated by centrifugation for 10 min at 3 000 g. The supernatant was collected into counting vials and mixed with 10 ml scintillation fluid which contained Triton x 100 according to Patterson and Green (1965) and Terqui, Rombauts and F6vre (1968) .
lmmunoprecipitation for T and DHA assays: At the end of incubation, 0.020 ml of sheep serum antirabbity-globulins were added and mixed. Following overnight incubation at 4 o C, 2 ml of buffer were added and the immunoprecipitate was separated by centrifugation at 3 000 g for 40 min at +4°C. Supernatants were discarded ; to destroy the binding, 0.1 ml of ethanol or dioxan was added prior to 1.5 to 2 ml of scintillator fluid (toluene 1 I ; PPO 4 g ; dimethyl POPOP 40 mg). After shaking, radioactivity was measured with a Tricarb spectrometer (Packard Instr.).
2. Assay without chromatography (T).
As shown in figure 1 , the first steps until solvent evaporation were similar to those described before ; the radioimmunoassay was then performed as described above.
3. Direct assay in plasma (T, DHA).
As indicated in figure 1, there was no extraction and no recovery measurement.
Aliquots of 0.05 or 0.02 ml of plasma and 0.1 ml of buffer were mixed into polypropylene tubes. Standard curves were constructed with 0.050 ml or 0.020 ml of steroid-free plasma and with 0.1 ml aliquots of various standard steroid solutions ranging from 5 pg to 1 000 pg/0.1 ml of buffer. After addition of 0.1 ml of tritiated steroid and 0.05 ml of diluted antiserum, tubes were incubated for 3 hrs at 4 °C. Bound and free fractions were then separated by immunoprecipitation, as described previously.
4. Testosterone measurement by gas chromatography according to Attal (1970 The slopes of these two linear regressions are different (P < 0.05).
In the Ile-de-France breed, peripheral plasma DHA levels are very low after birth (0.3 ng/ml) and reach only 0.5 to 0.6 ng/ml 3 months later.
T
In young lambs of lle-de-France breed (15 weeks), the 5 K/ 5 p-DHT levels appear to be very low and near the sensitivity of the method used : 0.075 ! 0.01 ng/ml.
Seasonal variations in young rams. -Testosterone levels begin to increase in both breeds ( fig. 5a and b) (Attal, 1970) . From our results 5 «/5 !-DHT compounds appear to be at low levels (< 0.2 ng/ml). Thus (1976) and Schanbacher (1976) . The lower number of operations with the direct RIA may account for this difference.
For testosterone assay after extraction, or after extraction plus chromatography, the analytical criteria (sensitivity, reproductivity and accuracy) are similar to those obtained by Abraham (1974) for human plasma and by Schanbacher (1976) for sheep plasma.
The existence of DHA in ram plasma was unknown ; from celite chromatography and antiserum specificity, it is possible to conclude that DHA is present in this plasma.
Direct RIA in plasma is also possible and valid for this steroid. 5 a-DHT could only determined in ram plasma by the technique described here if the absence of 5 p-DHT or its presence in negligible levels could be shown. This differs from the conclusion of Schanbacher (1976) who claimed to have measured 5 a-DHT but had not studied 5 [3-DHT. However, 5 oc-and 5 p-DHT can be estimated by this assay which is similar to that used by Bartke and Voglmayr (1977) .
Prepuberal, seasonal and 24-hr level variations of peripheral plasma testosterone in ram by direct RIA in plasma are similar to those first described by Attal (1970) and later by Katongole et al. (1974) , Sandford et al. (1974) , Purvis ef al. (1974) , Lincoln (1976) , Schanbacher (1976) , Schanbacher and Ford (1976) .
The physiological meanings of these variations were discussed by Cotta et al. (1975) 
